Inhibition of the adrenergic phenotype in cultured neural crest cells by norepinephrine uptake inhibitors.
Tricyclic antidepressants in combination with in vitro clonal analysis of quail neural crest cells were used to examine the role the norepinephrine uptake mechanism might play in the development of adrenergic neural crest derivatives. Norepinephrine (NE) uptake inhibitors blocked expression of the adrenergic phenotype by neural crest cells. The degree of inhibition of phenotypic expression correlated with the potency and specificity of the uptake inhibitors. The drugs acted during the early phase of in vitro development, i.e., several days before overt expression of the adrenergic phenotype in clonal culture. They were nontoxic, and a chronic exposure of the cells to NE uptake inhibitors was necessary to cause an effect. These observations suggest that norepinephrine and possibly related neurotransmitters play a direct or indirect role in the expression of the adrenergic phenotype by neural crest cells and that tricyclic antidepressants may affect neurogenesis during sensitive stages of embryonic development. The data may reflect in vivo mechanisms, since there are neurotransmitters present in the migratory pathway of presumptive sympathetic neurons and the norepinephrine uptake system is expressed in the embryo by these cells before they synthesize and accumulate catecholamines.